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Abstract
The electronic band structure of copper is calculated using the Empirical pseudo potential method (EPM). A nonlocal d-wave potential with a damping factor is used_ to provide the potential for the d-electron. The results agree well with the available '- experimental data and with theoretical band calculations using other methods. It is anticipated that the EPM can be used for other noble metals and even extended to noble metal compounds, transition metals, and transition metal compounds. UCRL-19136 -3-Pseudopotentials obtained from experim~~ntal data have been extremely valuable in yielding information about the electronic structure of solids.
1 Fermi surface data has been used for metals, and optical properties have yielded a vast amount of information about the potentials appropriate to semiconductors and insulators. Fadley and Shirley determined the width of the d-bands to be 3. 0 eV by x-ray spectroscopy. We will compare these values with the theoretical values after we describe the theoretical calculation.
The crystal structure of copper is £.c. c. with lattice constant a = 3. 61 A. 13 There is one atom ~er unit cell; we set the origin of the coordinate system at a Cu atom. The pseudopotential 
---12
exactly. For E 1
the states are treated using the L5wdin 14 perturbation scheme as modified by Brust. 15
The form of the d-like nonlocal pseudopotential is 3 ' 4
where 1\ is the lattice vector. · P 2 t ·and P 2 are projection operators.
They act on the two wavefunctions respectively when the matrix elements of the V NL are calculated and project out the £ = 2 component only.
= 0 otherwise .
A 2 and R are treated as disposable parameters. In order to obtain s .
good convergence for the energy of the d-bands, we use a k-dependent damping factor similar to the one given by Jacobs. 16 The matrix elements of the V NL theh take the following form:
where a and K are treated,as parameters and kF is the Fermi momentum of copper in the free electron approximation. We neglect 
